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Abstract
Background: Cancer-related fatigue (CRF) is a prominent clinical problem. There are calls for multi-modal
interventions.
Methods: We assessed the feasibility of delivering patient education integrated with acupuncture for relief of CRF
in a pilot randomized controlled trial (RCT) with breast cancer survivors using usual care as control. Social cognitive
and integrative medicine theories guided integration of patient education with acupuncture into a coherent
treatment protocol. The intervention consisted of two parts. First, patients were taught to improve self-care by
optimizing exercise routines, improving nutrition, implementing some additional evidence-based cognitive
behavioral techniques such as stress management in four weekly 50-minute sessions. Second, patients received
eight weekly 50-minute acupuncture sessions. The pre-specified primary outcome, CRF, was assessed with the Brief
Fatigue Inventory (BFI). Secondary outcomes included three dimensions of cognitive impairment assessed with the
FACT-COGv2.
Results: Due to difficulties in recruitment, we tried several methods that led to the development of a tailored
recruitment strategy: we enlisted oncologists into the core research team and recruited patients completing
treatment from oncology waiting rooms. Compared to usual care control, the intervention was associated with a
2.38-point decline in fatigue as measured by the BFI (90% Confidence Interval from 0.586 to 5.014; p <0.10).
Outcomes associated with cognitive dysfunction were not statistically significant.
Conclusions: Patient education integrated with acupuncture had a very promising effect that warrants conducting
a larger RCT to confirm findings. An effective recruitment strategy will be essential for the successful execution of a
larger-scale trial.
Trial registrationNCT00646633
Background
Cancer-related fatigue (CRF) is an unrelenting sensation
of tiredness far disproportionate to levels of physical
activity. It is unmitigated by rest/sleep and is physically
debilitating [1,2]. Patients with many types of cancer
report CRF as their most severe symptom [3]. CRF com-
promises ability to complete daily routines (such as food
preparation, household chores, and social activities) and
impairs ability to attend/perform work [4-6]. CRF is also
the most prevalent symptom [3,4]. In a systematic
review, authors estimate CRF to range from 39-90+%
during treatment and 19-38% after treatment [7]. CRF is
multi-factorial. It appears to result from various exogen-
ous and endogenous factors that dysregulate physiologi-
cal, biochemical, and psychological systems [8,9].
Alleviating CRF is a high-priority issue, [10] with a
documented need for new treatment approaches [11].
The National Comprehensive Cancer Network (NCCN)
enumerates many pharmacologic and non-pharmacolo-
gic options [2]. A Cochrane [12] and associated review
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results for only three: methylphindate (based on 2 small
trials, one with non-significant results) and two haemo-
poetic growth factors: erythropoietin and darbopeitin
[11,12]. The growth factors improved anemia-associated
CRF, but recovery was often incomplete and was accom-
panied by potential side-effects [11,12]. Authors of a
Cochrane review found exercise to provide some benefit,
both during and after cancer treatment [13]; however
authors of other reviews were less optimistic [14,15].
Addressing these discrepant interpretations, Stone and
Minton [11] commented that many studies showed that
exercise improved physical function without reducing
fatigue. A Cochrane review [16] on psychosocial inter-
ventions during cancer treatment found limited promis-
ing evidence for several specific approaches. Though not
enumerated in the NCCN recommendations, other
research reports showed promising evidence from pilot
studies for acupuncture [17-21] and acupressure [19,22].
Prior studies typically investigated treatment options
using a single modality [23]. However, CRF often per-
sists precisely because its complex etiology renders
mono-modality approaches limited [23]. Accordingly, we
drew upon elements of social cognitive theory [24] and
integrative medicine theory [25-27] to create a four-ses-
sion education program that involved teaching patients
self-care techniques alongside an eight-session program
that involved administering acupuncture. This integrated
program addressed the call for new treatment options
that are multimodal [28] and act in a broad-based man-
ner [29].
This study assessed the feasibility of conducting a lar-
ger-scale randomized controlled trial (RCT) on the
effectiveness of this integrated patient education and
acupuncture program in relieving CRF. In doing so, we
developed two specific objectives. First, to design a strat-
egy for recruitment tailored to the institutional environ-
ment and the therapeutic intervention. This is
important because successful recruitment strategies
sometimes perform poorly in CAM-based research
trials, [26,30-32] even though patients in the community
are tremendously interested in CAM for symptom relief
[33]. The second objective was to collect evidence of
preliminary effects. This follows from the recommenda-
tion of a National Cancer Institute Community Clinical
Oncology Program team that concluded small-scale stu-
dies are of critical importance for improving evidence-
based assessments of CAM treatment regimens [34,35].
Methods
We report study randomization procedures following
the statement on Consolidated Standards of Reporting
Trials (CONSORT). We generated a random allocation
sequence (1:1 ratio, permuted block randomization with
blocks of size four) prior to recruiting subjects using the
system found at http://www.randomization.com. The
confidential randomization scheme was maintained in a
computer isolated from the clinical team. Upon patient
enrollment, the clinical team notified the study adminis-
trator who secured the sequence-appropriate assign-
ment. This study was open (there was no blinding for
patients, providers, or study investigators) and the ran-
domization sequence remained concealed until study
completion.
Trial inclusion/exclusion criteria were adopted from
the earliest published study on acupuncture for CRF [18].
Inclusion criteria were that a patient is female, between
18 and 65, finished with primary therapy for breast can-
cer (free of cancer), and fatigued as measured by a score
of 4 or greater on the Brief Fatigue Inventory (BFI) [18].
The exclusion criteria were depression (Hospital Anxiety
and Depression Score [HADS] depression score >10),
severe anemia at intake (Hemoglobin level <9 g/dL;
hematocrit level <30; a decline in hemoglobin of 2 g/dL
over the previous month; or in active treatment for
anemia), or severe limitations in physical functioning
(Kornofsky score <70). To maintain consistency with the
inclusion/exclusion criteria from the earlier published
study [18], we did not exclude patients with other poten-
tial causes of fatigue, such as hypothyroidism and
hepatitis.
Recruitment
We intended to meet a recruitment goal of 80 (based on
a published power analysis [17]) by enlisting nearly 80
subjects from a prior study of symptoms conducted by a
team member (SKS). However, we soon realized the need
to diversify recruitment methods and tried several non-
tailored recruitment methods. We ran newspaper ads,
posted flyers in numerous clinics, cancer wellness cen-
ters, and support group meeting sites. We designed an
oversized poster with formatted text/graphics and placed
it in a heavily-trafficked hospital hallway. We posted an
electronic announcement about the study in an email
sent to approximately 700 institution-affiliated clinicians,
researchers, and professors. Further, the study’s Principal
Investigator (KKH) sent a personal letter to 14 physician
colleagues in which he requested referrals.
With the hope of developing a strategy to overcome
continued difficulties with recruitment, we consulted the
Director of the UCLA Survey Research Center. The
Director recommended that we extend our recruitment
efforts to an oncology waiting room (T. Hays, personal
communication, July, 2008). We then worked on logistics
with a clinic manager and nurse practitioner of an oncol-
ogy practice that regularly refers patients to the clinic
that was providing the study treatment (the UCLA Cen-
ter for East-West Medicine). The clinic manager and
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oncologists. These efforts resulted in a tailored recruit-
ment strategy that involved enlisting oncologists into the
research project and sending a recruiter to the oncology
waiting room at predetermined times to enroll patients
who were completing treatment.
Intervention
A growing body of evidence suggests that interventions
that are informed by theory, especially those combining
multiple theories, are more effective than interventions
that lack a theoretical basis [24]. A multidisciplinary team
of medical researchers, acupuncturists, and physicians
knowledgeable about patient education and acupuncture
(MFJ, EKA, JJL, IK, KKH) developed our study’s therapeu-
tic protocol with reference to two bodies of theory: Social
Cognitive Theory and Integrative Medicine. The team
used Social Cognitive Theory to conceptualize and
enhance self-efficacy, [36] which is defined as a person’s
confidence in her ability to perform a specific behavior
[37]. Theorists consider self-efficacy to be the key catalyst
of behavioral change [24]. Practitioners may use four dis-
tinct modes (ways) to help patients develop self-efficacy
[36,38,39]. Additional file 1 draws upon Social Cognitive
Theory literature [24,36-38,40] to communicate various
ways in which IK, the study clinician who delivered patient
education, sought to improve self-efficacy in patients. The
“Assessment” column identifies mechanisms that IK used
to assess patient adherence to self-care recommendations.
The final column ("Mode of facilitating self-efficacy”)p r o -
vides a step-by-step accounting of the system the team
developed to increase IK’s fidelity to the self-care protocol
across patients. In short, IK used the protocol to work
with patients to develop individualized achievable goals
accompanied by feasible tasks. This approach was
designed to help patients more thoroughly implement
recommendations; it has also been reported that this
approach helps improve patients’ confidence [39].
Our team used Integrative Medicine theory
[26,27,41-43] to blend several non-pharmacologic
options into a coherent protocol oriented towards
addressing CRF in the context of healing the whole per-
son. The team set, as a high priority, the development of
a strong, positive clinician-patient bond by arranging for
study acupuncturists to conduct in-depth, person-
centered clinical intakes. During intake, CRF was treated
as a signal pointing to clues for developing a wellness
plan. Across all treatment sessions the study acupunctur-
ists sought to help patients improve their self-care by tai-
loring advice according to TCM diagnosis, engaging in
dialogue through presenting common ideas about well-
being with a TCM-based perspective, and refocusing
away from a quick fix mentality to a longer-term holistic
perspective [26]. Conventionally trained oncologists,
physicians and researchers provided substantial input as
the team developed the treatment protocol.
The first four sessions of the therapeutic protocol
involved IK administering self-care training alongside acu-
puncture. For the four weekly self-care sessions, IK sought
to help patients enhance their general well-being through
facilitating lifestyle changes in the areas of self-massage,
exercise, nutrition, and stress management (relaxation)
(Additional file 1). She also provided fatigue-specific
recommendations in the form of dietary advice (Addi-
tional file 1). A second acupuncturist (JJL) provided the
eight weekly acupuncture sessions. These were individua-
lized according to one of four different symptom patterns
of dysfunction that could trigger CRF and other problems.
He also needled four energy-associated points (Table 1).
The team anticipated that patients would require several
weeks to incorporate effective self-care. Believing that acu-
puncture would produce more immediate benefits, the
team provided education during the first four weeks of
treatment rather than in the middle or at the end of the
eight week therapeutic protocol.
In brief, a multidisciplinary team utilized Social Cogni-
tive Theory and Integrative Medicine Theory to develop
a therapeutic protocol that would address fatigue in the
c o n t e x to fc a r i n gf o rt h ew h o l ep e r s o n .T od os o ,t h e
practitioners oriented patients towards a holistic view of
health, built up their self-efficacy through a structured
set of progressively challenging mastery experiences, and
delivered acupuncture early on to achieve results that
would enhance commitment to and confidence in self-
care.
Usual Care
Participants in both arms of the study received usual
care from their personal physicians according to the
principles of normal practice which included pharmaco-
logic and non-pharmacologic options [2].
Outcome
We pre-specified the study’s primary outcome to be
CRF as measured by the BFI at follow-up. The BFI is a
scale composed of 9 items that assess intensity of pre-
sent, usual, and worst fatigue during past 24 hours and
interference with usual activities [18]. Response choices
range from 0 (no fatigue) to 10 (worst imaginable fati-
gue) [18]. A single score ranging from 0 to 10 was com-
puted for the BFI by averaging responses to all 9 items.
Previous research provided evidence in support of the
reliability and validity of the BFI [18]. Cut-off scores dis-
tinguish mild (1-3), moderate (4-6), and severe (7-10)
CRF that correspond to the NCCN-recommendations
for the CRF clinical practice guidelines screening ques-
tion: “How would you rate your fatigue on a scale of
0-10 over the past 7 days?” [2].
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first and last visit, we utilized the FACT-COG. This 50
item measure has 3 summary scores: cognitive pro-
blems, impact on functioning, and impact on health-
related quality of life [44].
Statistical Methods
We used an analysis of covariance (ANCOVA) model.
We fit ANCOVA with Huber’s M estimation, a robust
regression methodology [45]. The regression equation
models BFI score at follow-up as a function of an inter-
cept and two variables: BFI score at baseline and treat-
ment status (0 if patient randomized to control and 1 if
to treatment). Following published recommendations on
statistical analysis for Phase II trials, [46,47] we used a
statistical significance criterion of p <0.10 for a two-sided
test on the primary outcome variable. One participant
was randomized to usual care treatment but received
patient education and acupuncture. She experienced a
favorable response. Adhering to the randomization pro-
tocol, we kept her in the usual care group.
Human Subjects
Both the general and cancer-specific Institutional Review
Boards at UCLA approved this study (#06-010-01,
#POP0504401). All participants provided written informed
consent.
Results
Patient Recruitment
Over 15 months, 40 people contacted the recruitment
manager concerning the study. Figure 1 details the flow
of participants through the recruitment, randomization,
and treatment processes. Thirteen candidates were
Table 1 Extract from Acupuncture Protocol, presented in accordance with STandards for Reporting Interventions in
Controlled Trials of Acupuncture (STRICTA)
68
Item Domain Item description Study-specific details
1 Acupuncture
rationale
Rationale for selection of points
and literature sources
The acupuncturist needled four energy-associated acupuncture points on all patients.
69
2 Acupuncture
rationale
Individualization and literature
sources
Based on clinical experience and TCM theory,
69 the study acupuncturist [name]
developed a system of classifying patients into one of four symptom pattern subgroups
that may contribute to the development of fatigue symptoms: (A) gastrointestinal
symptoms and signs, (B) emotional symptoms and signs, (C) sleep dysfunction symptoms
and signs, and (D) myofascial muscle pain. Classification took account of patient’s
physiological dysfunctions as recognized by current state of health, previous disease
conditions, and treatment history.
3 Needling
details
Points used For each patient, the study acupuncturist administered acupuncture at 4 energy-
associated points (Li4, Sp6, ST36, Ki3) and then additionally needled acupuncture points
he considered beneficial primarily in light of symptom pattern classification. Those in the
gastrointestinal symptom pattern also received acupuncture on P6 and Sp4. Those in the
emotional symptom pattern also received acupuncture on Lu7, Ki4, Liver3, Yintang, and
Gv20. Those in the sleep symptom pattern also received acupuncture on H7, Ki4, and
Ub62. Those in the pain symptom pattern also received acupuncture on Gb20, Te5, Gb43,
SI3, Ub62, Gb29, Gb30, Gb40, and selected points related to specific sites of somatic pain.
All points were administered bilaterally.
4 Needling
details
Depths of insertion Points were needled perpendicularly to a depth of 0.5-1.5, with exact depth varying by
location of acupuncture point, ease with which patient achieved the “de qi” ("twitch”)
sensation, patients’ size, sensitivity, and their state of health.
5 Needling
details
Responses elicited The study acupuncturist sought to achieve the “de qi” (twitch) response by employing
needling techniques such as lifting, thrusting, and rotating.
6 Needling
details
Needle retention time Needles were inserted over the course of approximately 10 minutes, retained in place for
about 30 minutes, and removed over the course of about 10 minutes (50 minutes total)
7 Needling
details
Type of needles LEKON
™ sterile disposable acupuncture needles of the following sizes: 34G (gauge) × 1.5
(0.22 mm × 40 mm diameter); 34G× 1.0 (0.22 mm × 25 mm); 32G× 1.5 (0.25 mm × 40
mm); and 38G× 0.5 (0.18 mm × 13 mm); needle types were chosen according to
acupuncture point location and patients’ size, sensitivity, and state of health.
8 Practitioner
background
Duration of relevant training The clinician delivering acupuncture [Jie-Jia Li] earned a medical degree from the
Southern Medical University in Guangzhou, China, a Master’s degree in Traditional Chinese
Medicine from Shanghai University of Traditional Chinese Medicine, and a Ph.D. in
Traditional Chinese Medicine at American Liberty University in California.
9 Practitioner
background
Length of clinical experience JJL has over 20 years of experience in providing acupuncture and has worked at the
UCLA Center for East-West Medicine for over 15 years.
10 Practitioner
background
Expertise in specific condition JJL has been treating patients with breast and other types of cancer for nearly 10 years;
he has been collaborating with [Name] in researching breast cancer for more than five
years.
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treatment. One person in treatment withdrew after two
weeks (no reason given). We were unable to collect any
further information from this subject.
We began recruiting subjects by mailing the 80
women who had participated in an earlier open-ended
interview study a letter inviting participation. Over
approximately three months, 21 indicated a willingness
to join. Of these, 8 were eligible and 5 participated in
the research trial.
Responses to the initial (non-tailored) recruitment meth-
ods were limited. One woman responded to the newspaper
advertisements. Three women contacted the recruitment
coordinator after reading posted flyers. We had no indica-
tion that either the oversized poster or departmental email
resulted in participants. The principal investigator’s perso-
nalized letters resulted in 5 subjects contacting the recruit-
ment manager. In sum, the non-tailored recruitment these
5 methods led approximately 9 people to express interest
in the study over the course of 12 months.
In contrast, the tailored recruitment strategy was
much more fruitful. Over the course of two weeks, a
recruiter conducted two two-hour recruitment sessions
that resulted in five patients expressing interest in our
study. Extrapolated to a 12 month period, the tailored
recruitment strategy may identify more than 100 breast
cancer survivors who are interested in participating.
Outcome Results
Baseline demographic and clinical characteristics of the
12 study participants are shown in Table 2. There were
no statistically significant differences between the treat-
ment (n = 5) and control (n = 7) subjects in terms of
sociodemographic and clinical indicators (independent
group t-tests). This indicates that the randomization
procedure did not fail to provide for a fair comparison
between treatment and control. Overall, the mean age
of study participants was about 54 and about two-thirds
of the participants were white.
The mean (standard deviation) scores of CRF, for the
pre-specified primary outcome, CRF as measured by the
BFI, were 6.33 (1.39) and 6.00 (1.09) at baseline for the
treatment and control groups, respectively (See Table 3).
This is close to a score of 7 which is considered “severe”
fatigue. After the ten-week treatment period, the respec-
tive scores were 2.13 (1.23) and 4.38 (2.53). These corre-
spond to “mild” and “moderate” fatigue in the treatment
and control groups, respectively. The regression model
Recruited (n=40) 
From prior study (n=21) 
From internet search (n=1) 
Flyer in cancer support group (n=1) 
Newspaper ad (n=1) 
Word of mouth (n=1) 
Not specified (n=7) 
Physician referred (n=5) 
Physician clinic flyer (n=3) 
Eligible (n=16); Exclusion reasons: 
Over 65 (n=8) 
Clinically depressed (n=1) 
Active cancer (n=1) 
Male (n=1) 
Could not make appointments (n=1) 
Did not return calls for screen (n=12) 
Randomize (n=13) 
Allocated to usual care plus 
treatment (n=6) 
Allocated to usual care only (n=7) 
Received usual care only (n=6) 
Crossed over to treatment (n=1) 
Scheduled clinical intake (n=16) 
No show (n=2) 
Withdrew before intake (n=1) 
Clinical intake and baseline surveys (n=13) 
Treatment 1-8 (n=5) 
Withdrew after 2 visits (n=1) 
Clinical exit exam (n=12) 
Completed follow-up surveys (n=12) 
Post-study training in self-massage, 
exercise, nutrition, and relaxation for 
control group (n=7) 
Figure 1 CONSORT diagram.
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fited from a 2.38-point greater decline in CRF compared
to the control group (See Table 4). The standard error of
the treatment variable was 1.35 and the p-value 0.08.
Thus, the study provides evidence in favor of a treatment
benefit.
A reduction in our pre-specified primary endpoint
CRF as measured by the BFI is suggestive of a clinically
meaningful outcome. Based on the baseline pooled stan-
dard deviation and post-treatment means, the effect size
was 1.85. According to the Cohen’s D metric, a large
effect size is equal to or greater than 0.80 and a clini-
cally meaningful difference is considered to be 0.20 or
greater [48].
T h ee v i d e n c ef a i l e dt os u g g e s tt h a tt h et r e a t m e n t
decreased cognitive complaints.
The clinician performing acupuncture (JJL) was pro-
vided with a standardized checklist to assess for adverse
events after each treatment, including bruising at need-
ling site, panic, severe disorientation, fainting, infection,
or puncture of an internal organ. The completed reports
indicated that the acupuncture treatments were not
associated with any adverse events.
Discussion
Responding to requests from the oncology community
for a multimodal and broad-acting therapy to address
CRF, [7,8] we drew upon social cognitive theory and
integrative medicine theory to assist patients with
improving self-care, especially in terms of exercise and
nutrition, in the context of providing acupuncture. The
hypothesis that integrating patient self-care into treat-
ment routines enhances clinical outcomes rests upon
mixed findings [49]. One possible explanation for our
positive results resides in the growing body of evidence
suggesting that interventions informed by theory, espe-
cially those combining multiple theories, are more effec-
tive than interventions lacking a theoretical basis [24].
Participants in the treatment group experienced a 66%
reduction in fatigue (see Table 4: (6.33-2.13) / 6.33).
This result compares very favorably with similar studies
examining acupuncture or acupressure in the relief of
CRF [18-22]. We believe that our treatment protocol
integrating patient education with acupuncture provides
more benefit than acupuncture alone because our proto-
col enhances self-care and effective self-care produces
substantial positive health benefits.
Limitations
The foremost limitation of this study is the small sample
size. We began the study anticipating that we would be
able to recruit nearly 80 subjects from a previous study
of symptoms in 80 breast cancer survivors. While suc-
ceeding in recruiting only 5 participants, we realized
that such a strategy would not be dependable for future
studies. Recognizing the need to diversify our recruit-
ment methods, we tried several additional non-tailored
approaches. In this process, we realized there are at
least two distinct types of breast cancer survivors, each
of which is reachable in very different ways. The first is
patients finishing primary treatment and transitioning
f r o mt h ec a r eo fa no n c o l o g i s tt oap r i m a r yc a r e
Table 2 Participant baseline characteristics
Number of Patients
Characteristic Treatment
group
(n = 5)
Control
group
(n = 7)
p-value
(two-tailed)
BFI 06.33 (1.39) 06.00 (1.09) 0.65
Age, years 55.00 (6.40) 53.00 (7.20) 0.58
Race 0.58
White 4 4
Black or African
American
13
Income 0.47
< $20,000 0 2
$20,000 or higher 5 5
Marital status ~0.99
Married or
cohabiting
34
Single/divorced/
separated
23
Employment status 0.58
Employed 4 4
Unemployed 1 3
Chemotherapy 0.58
Yes 4 4
No 1 3
Radiation therapy 0.24
Yes 4 2
No 1 5
Hormone therapy 0.22
Yes 3 1
No 2 6
Severe pain 0.29
Yes 1 4
No 4 3
Note: p-values are from independent group t-tests.
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finished treatment and are seen solely by primary care
physicians. The first could be identified at oncology
clinics as they finish treatment while the second is a
more geographically dispersed population requiring con-
tact at a variety of recruitment sites including primary
care clinics, cancer survivor group meetings, cancer sur-
vivor events, etc. We see recruitment of patients finish-
ing treatment as much more feasible. Accordingly, we
recommend that researchers interested in replicating
our protocol focus on addressing CRF at the completion
of active cancer treatment and invite oncologists to play
a key role in study design, implementation, and result
dissemination. In any case, thoughtful and proactive
recruitment methods are needed for successful conduct
of a larger trial.
There were several other limitations to our study. Our
exclusion criteria were consistent with that of one study
[18], but not others [e.g. [22]]. The self-care components
of the protocol could have been more effectively moni-
tored with standardized questionnaires that assessed
changes in patient behaviors and responses to these
changes. We did not examine any biological mechan-
isms through which the intervention might decrease
CRF. Finally, the open (non-blinded) study design may
have increased intervention efficacy
Conclusion
Our study has provided evidence to support the feasibil-
ity of conducting a larger-scale RCT on patient educa-
tion integrated with acupuncture to reduce CRF.
Additional material
Additional file 1: CONSORT Diagram. A word document with a
CONSORT diagram.
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